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Claims 

1 . Manufacture of water absorbent composite characterized by manufacturing a laminate 
in the form of tape comprising at least one layer of high melting point synthetic resin and at least 
one layer of low melting point synthetic resin, wherein the layer of low melting point synthetic 
resin is exposed on at least one part of the surface, or by manufacturing yam in an open-mesh 
configuration or a split composite fiber unit, wherein either water-soluble resin powder is fused 
to the exterior surface of the low melting point synthetic resin layer exposed at the surface by 
means of a charged coating machine after heating the aforementioned laminate or yarn in an 
open-mesh configuration or composite fiber unit to a temperature near the melting point of the 
low melting point synthetic resin, or water-soluble resin powder is fused to the exterior surface of 
the low melting point synthetic resin layer exposed to the surface by heating the laminate or yarn 
in an open-mesh configuration or composite fiber unit to a temperature near the melting point of 
the low melting point synthetic resin after coating water-soluble resin powder to the 
aforementioned laminate or yam in an open-mesh configuration or composite fiber unit by means 
of a charged coating machine; then a cross-linking process is applied to the water-soluble resin 
by brining a cross-linking agent into contact with the fused water-soluble resin, and a drying 
process is applied. 

2. Manufacture of water absorbent composite in accordance with Claim 1 , wherein the 
aforementioned charged coating machine imparts a positive or negative charge to the 
water-soluble resin powder by means of corona discharge, and sprays this powder onto the 
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laminate in the form of tape or yarn in an open-mesh configuration or composite fiber unit by 
means of compressed air. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a manufacturing method for a water absorbent 
composite mainly composed of thermoplastic synthetic resin. Furthermore, with regard to its 
application, it pertains to the manufacture of a water absorbent composite that can be used as a 
waterproof coating material for conductive cables such as an electrical and optical fiber 
communications cables, as a material for water-holding sheets for farming and gardening, as 
various types of water-repelling material for construction, as various industrial dehydrating 
. materials, as a sanitary material and as a medical treatment material. 

Prior art 

Waterproof coating materials using water absorbent or water-holding materials have been 
used in many fields. 

For instance, because the absorption of external water or moisture is absolutely not 
tolerated in so-called conductive cables such as electrical or optical fiber communications cables, 
waterproof coating is applied, especially to the parts where the cables are spliced. 

This waterproof coating is made as follows: water absorbent material and moisture 
absorbent material are wound around the exterior surface of the waterproof coating material 
applied to the spliced part, . and on top of that, waterproof material such as rubber is coated. 
Water, etc., which has entered into the coating layer through the outermost layer of waterproof 
material is absorbed by the aforementioned water absorbent material and moisture absorbent 
material, thus it will not reach the cables. 

The water absorbent material and moisture absorbent material used here can be split fiber 
of polypropylene impregnated with polyethylene glycol and paper impregnated with diethylene 
glycol, respectively. 

However, there are the following problems: because these water absorbent materials and 
moisture absorbent materials have wettability, their handling is complicated. Also, because a 
liquid is used as a component, reproducibility during coating is extremely difficult. 

Also, attempts have been made to form water absorbent materials and moisture absorbent 
materials as follows: the surface of single-layer yam in an open-mesh configuration of polyolefin 
is converted into a molten state, and a fine powder of high polymer water absorbent agent such as 
sodium polyacrylate cross-linking agent or acrylic acid-vinyl acetate copolymer is sprinkled an,d 
fused to this single-layer yarn. 
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However, this type of water absorbent material and moisture absorbent material has 
problems, too. The drawn fiber loses the advantages of the drawing due to the melting process, 
thus it cannot bear stresses such as tension while the cables are installed. Consequently, it breaks 
easily. Besides, the amount of high polymer water absorbent agent to be fused is also a problem. 

A method has also been attempted wherein the surface of multi-layer polyolefin yam in 
an open-mesh configuration is converted into a molten state, then the yarn is passed through a 
container filled with fine powder of high polymer water absorbent agent such that the fine 
powder of high polymer water absorbent agent is fused. However, while the resulting tensile 
strength and an increase in water absorption are good in this method, there is a problem that 
controlling of the amount of fine powder of high polymer water absorbent agent to be fused is 
difficult. 

As a means to resolve these problems, it has been proposed to add and then the knead 
high polymer water absorbent agent into a powder during theextrusion molding of polyolefin, 
and to add a waterproof capability by applying a split fiber process, etc. to the extrusion-molded 
film after the drawing process. In general, however, the high polymer water absorbent agent is 
susceptible to heat. Even if the temperature is below the melting point of polyolefin, if it is kept 
in that state for a long time before the extrusion molding, the water absorbability will be reduced. 
Not only that, most of the high polymer water absorbent agent is buried in the resin after 
extrusion molding, thus only a slight quantity will be exposed at the surface. As a result, there is 
a problem that the water absorbent effect cannot be realized fully. 

Problems to be solved by the invention 

The purpose of the present invention is to offer a manufacturing method for a water 
absorbent composite which has higher water absorption performance than the prior art and also 
has good mechanical strength. 

Means to solve the problems 

The manufacture of a water absorbent composite in accordance with the present invention 
is characterized by manufacturing a laminate in the form of tape comprising at least one layer of 
high melting point synthetic resin and at least one layer of low melting point synthetic resin, 
wherein the layer of low melting point synthetic resin is exposed on at least one part of the 
surface, or by manufacturing yarn in an open-mesh configuration or a split composite fiber unit, 
wherein either water-soluble resin powder is fused to the exterior surface of the low melting 
point synthetic resin layer exposed at the surface by means of a charged coating machine after 
heating the aforementioned laminate or yarn in an open-mesh configuration or composite fiber 
unit to a temperature near the melting point of the low melting point synthetic resin, or 
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water-soluble resin powder is fused to the exterior surface of the low melting point synthetic 
resin layer exposed to the surface by heating the laminate or yarn in an open-mesh configuration 
or composite fiber unit to a temperature near the melting point of the low melting point synthetic 
resin after coating water-soluble resin powder to the aforementioned laminate or yarn in an open- 
mesh configuration or composite fiber unit by means of a charged coating machine; then a 
cross-linking process is applied to the water-soluble resin by bringing a cross-linking agent into 
contact with the fused water-soluble resin, and a drying process is applied. 

Next, the manufacturing method in accordance with the present invention will be 
explained in more detail. 

In the present invention, first of all, a laminate in the form of tape must be manufactured 
comprising at least one layer of high melting point synthetic resin and at least one layer of low 
melting point synthetic resin, wherein the low melting point synthetic resin layer is exposed in at 
least one part of the surface, or yarn in an open-mesh configuration or composite fiber unit 
obtained by splitting this laminate. 

The laminate in the form of tape is obtained in one of the following methods: both high 
melting point synthetic resin and low melting point synthetic resin are extruded together to form 
a laminate in the form of film. Or a laminate in the form of film is obtained by a lamination 
method with high melting point synthetic resin and low melting point synthetic resin, and then, 
the laminate in the form of film is slit in width to a prescribed fine degree and drawn in the 
longitudinal direction, or, it is slit in width to a prescribed fine degree after drawing in the 
longitudinal direction. The thickness of the tape is within the range of 500-10,000 denier, which, 
particularly preferably, is within the range of 1,000-4,000 denier. 

Yarn in an open-mesh configuration is obtained, for instance, by turning the 
aforementioned laminate in the form of tape into a mesh form or a completely free fiber form by 
applying it to split rolls. The width of single yarn is preferably 0.03-0.2 mm, more preferably, 
0.03-0.1 1 mm, and most preferably 0.03-0.07 mm: If the split width of single yam or yarn in an 
open-mesh configuration exceeds 0.2 mm, the quantity of adhesion or fusion of water-soluble 
resin powder, which will be discussed later, will be small, and the feel of the resulting water 
absorbent composite will be deteriorated. Also, if the split width is less than 0.03 mm, splitting 
will be difficult. The yarn in an open-mesh configuration may be used as a batch of yarn of 
500-10,000 denier, in particular, that of 1 ,000-4,000 denier. 

Now, there are three types of preferred examples of the laminate in the form of film 
which is used to manufacture the laminate in the form of tape and yarn in an open-mesh 
configuration: two layer laminate (hereafter abbreviated as High/Low) composed of high melting 
point synthetic resin layer/low melting point synthetic resin layer, three layer laminate composed 
of Low/High/Low and five layer laminate composed of Low/High/Low/High/Low. 
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Next, a composite fiber unit is manufactured by spinning side-by-side conjugate fibers 
including high melting point synthetic resin and low melting point synthetic resin or sheath-core 
conjugate fibers including high melting point synthetic resin as the core and low melting point 
synthetic resin as the sheath, and drawing the spun fiber. The fineness is preferably within the 
range of 10-60 denier for single yarn. 

There are no particular restrictions to the number of synthetic resin layers in the laminate 
in the form of tape, yarn in an open-mesh configuration and composite fiber unit. Preferably, the 
high melting point synthetic resin constitutes the inner layer and the low melting point synthetic 
resin constitutes the outer layer. 

. The larger the difference in melting points of high melting point synthetic resin and low 
melting point synthetic resin, the better. In general, it is preferably 10°C or larger. However, if a 
synthetic resin with a sharp melting point isAised, the difference in melting points can be small. 

In the present invention, common high melting point synthetic resins include 
thermoplastic resins such as crystalline polypropylene, high density polyethylene, polyester, 
nylon 6 and nylon 66. 

Also, the low. melting point synthetic resin is one that exhibits good conjugation 
characteristics with the high melting point synthetic resin. Specific examples include polyolefin 
such as low density polyethylene, straight-chain low density polyethylene, high density 
polyethylene and polypropylene; graft denatured polyolefin (graft denatured substance consisting 
of ER resin, particularly high density polyethylene and straight-chain low density polyethylene is 
preferable, and its graft percentage is preferably 0.3-0.36 wt%), which is unsaturated carbonic 
acid or its. anhydride such as maleic acid, fumaric acid, itaconic acid, maleic acid anhydride, and 
itaconic acid anhydride; ethylene-acrylate or metacrylate copolymer such as ethylene-maleic 
acid anhydride-methyl metacrylate ternary copolymer (ET resin), ethylene-acrylic acid 
copolymer (EAA resin), and ethylene-ethyl acrylate copolymer (EEA resin); and thermoplastic 
resin (ionomer resin), which is obtained by partially neutralizing ethylene-metacrylic acid 
copolymer with a metal such as sodium or zinc. Of these low melting point synthetic resins, 
thermoplastic resins that have carbonyl group or carboxyl group are particularly preferable. This 
is because, when such low melting point synthetic resins are used and water-soluble. resin is 
cross-linked, as discussed later, the cross-linking agent will react not only with water-soluble 
resin but also with the aforementioned functional group in the low melting point synthetic resin, 
and the bonding between the cross-linked substance of water-soluble resin and low melting point 
synthetic resin will be stronger, and the cross-linked substance will be prevented from being 
dislodged. 

Preferable combinations of high melting point synthetic resin and low melting point 
synthetic resin in the present invention are as follows: 
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Combination of crystalline polypropylene and acid graft denatured straight-chain low 
density polyethylene, combination of crystalline polypropylene and acid graft denatured high 
density polyethylene, combination of crystalline polypropylene and ternaly copolymer of 
ethylene-maleic acid anhydride-methyl metacrylate, and combination of crystalline 
polypropylene and ionomer resin. 

Now, as mentioned earlier, once the laminate in a tape form or yarn in an open-mesh 
configuration or composite fiber unit obtained by splitting this product is manufactured, then, 
water-soluble resin powder is fused to the exterior surface of low melting point synthetic resin 
layer, which is the exposed surface of the laminate in a tape form or yarn in an open-mesh 
configuration or composite fiber unit. Two methods are available to realize this: 

One method is as follows: first, the laminate in the form of tape or yarn in an open-mesh 
configuration or composite fiber unit is heated to near the melting point of the low melting point 
synthetic resin, and then, water-soluble resin powder is fused onto the exterior surface of the low , 
melting point synthetic resin layer that is exposed to the surface by means of a charged coating 
machine. The other method is as follows: after coating water-soluble resin powder by means of a 
charged coating machine onto the laminate in the form of tape or yarn in an open-mesh 
configuration or composite fiber unit, the laminate or yarn in an open-mesh configuration or 
composite fiber unit is heated to near the melting point of the low melting point synthetic resin, 
thereby the water-soluble resin is fused onto the exterior surface of the low melting point 
synthetic resin layer exposed at the surface. Whichever method is used, the water-soluble resin 
powder will be evenly fused onto the exterior surface of the low melting point synthetic resin 
layer, which is the exposed surface of the laminate in the form of tape, yarn in an open-mesh 
configuration or composite fiber unit. Compared to the state where water-soluble resin powder is 
simply coated or fused, the bonding between the layers will be stronger. 

However in both of the two aforementioned methods, only the low melting point 
synthetic resin is melted by the heating process. The high melting point synthetic resin is not 
significantly affected by the heating process. Thus, the blended state of the drawn laminate in the 
form of tape, yarn in an open-mesh configuration or composite fiber unit will not be affected, and 
good tensile strength can be maintained. 

The water-soluble resin powder used in the present invention is a powder of a ■ 
water-soluble high polymer containing a carboxyl group, sulfonic acid group or their salt, etc. 
Specific examples include powders of polyacrylic acid and its copolymer, polyacrylate, partially 
hydrolyzed polyacrylamide, polyethylene sulfonic acid, polyacrylamide propane sulfonic acid and 
its copolymer. The smaller the mean particle diameter, the better, so that it can finely coat the 
exposed surface of the low melting point synthetic resin layer of the aforementioned laminate in 
the form of tape, or yarn in an open-mesh configuration or composite fiber unit. In general, the 
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mean particle diameter is selected to be in the range of 10-500 fi, preferably 10-300 ji, and more 
preferably 10-50 jn. When the mean particle diameter exceeds 500 m the water-soluble resin 
powder will not be able to form a fine coating. Not only that, the surface layer of the target water 
absorbent composite will be deteriorated. Also, when the mean particle diameter is less than 
10 n, the manufacture and handling of water-soluble resin powder will be difficult, and the price 
will also be high. The quantity of coated or fused water-soluble resin powder is approximately 
10-60 wt% of the weight of the laminate in the form of tape, or yarn in an open-mesh 
configuration or composite fiber unit. If the quantity of coating or fusion is less than 10 wt%, a 
sufficient water absorption effect will not be obtained. Also, if it exceeds 60 wt%, the surface 
layer will be deteriorated. Not only that, there is the problem that the water-soluble resin will fall 
out if it is rubbed. 

As mentioned earlier, a charged coating machine is used in the present invention to coat 
or fuse water-soluble resin powder. 

This machine has a function of generating a corona discharge in a chamber, imparting a 
positive or negative charge to the water-soluble resin powder in the chamber, and spraying this 
powder by means of compressed air onto the laminate in the form of tape or yarn in an open- 
mesh configuration or composite fiber unit. A preferable machine is an electrostatic powder 
coating machine with a gun using a high voltage of around 70 kV and with electrodes having two 
or more poles both inside the gun and at the exit. An electric field is generated by means of the 
voltage differences between these electrodes. In this way, the water-soluble resin powder is 
charged. Use of charged coating machines has the following advantages: the coating of 
water-soluble resin powder can be automatically performed, the powder can be very evenly 
coated or fused onto the laminate in the form of tape or yarn in an open-mesh configuration or 
composite fiber unit by means of Coulomb attacvtion, and the quantity of coating or the quantity 
of fusion can be freely controlled. 

The laminate in the form of tape, yarn in an open-mesh configuration or composite fiber 
unit with water-soluble resin powder fused on it in the previous process is next fed to the 
cross-linking process, where cross-linking process is applied to the fused water-soluble resin. 

For this cross-linking process, solution of cross-linking agent is usually used. This 
solution needs to be in contact with the aforementioned water-soluble resin. The application 
method, for instance, can be a lubrication method that uses lubricating rolls, which is preferable. 

The cross-linking agent used in the present invention can be any agent as long as it has 
two or more functional groups that can react with carboxyl group, sulfonic acid group or their 
salts in the aforementioned water-soluble resin and indicates water-solubility. Typical examples 
of such cross-linking agents include multifunctional epoxy compounds such as sorbitol 
polyglycigil ether, polyglycerol polyclycigil ether, diglycerpl polyglycigil ether, glycerol 
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polyglycigil ether., ethylene glycol diglycigil ether and polyethylene glycol diglycigil ether. Such 
cross-linking agents preferably are used as a solution to further the reaction with carboxyl group, 
sulfonic acid group or their salts in the water-soluble resin and to produce a uniform 
cross-linking density. 

The preferable quantity of cross-linking agent is 0.01-2 wt% compared to the weight of 
the aforementioned water-soluble resin. If the quantity of cross-linking agent is less than 
0.01 wt%, the degree of cross-linking will be low, sufficient water absorption effect will not be 
obtained, thus dissolution will occur. Also, if the quantity of cross-linking agent is more than 
2 wt%, the degree of cross-linking will be so high that the water absorption ability will be 
insufficient. The cross-linked laminate in the form of tape, yarn in an open-mesh configuration or 
composite fiber unit will next be sent to a drying process. 

In this drying process or before it is transferred to the drying process, the carboxyl group, 
sulfonic acid group or their salts in the water-soluble resin react with the functional group in the 
cross-linking agent, and cross-linked substance of water-soluble resin is formed on the laminate 
in the form of tape, yarn in an open-mesh configuration or composite fiber unit. 

At this time, if the low melting point synthetic resin is a carbonyl group or carboxyl 
group, both the functional group of this resin and the functional group in the cross-linking agent 
will react simultaneously, and as a result, the bonding between the cross-linked substance of 
water-soluble resin and the low melting point synthetic^esin will be stronger, and the 
cross-linked substance will be prevented from being dislodged. 

The drying temperature is not limited as long as it is not particularly high. It cannot be 
necessarily determined as it depends on the type of the laminate in the form of tape, yarn in an 
open-mesh configuration or composite fiber unit, the type and the quantity of coating of 
water-soluble resin, and the type and the quantity of added cross-linking agent. However, if the 
drying time is particularly long such as one hour or longer, the drying temperature is preferably 
1 20°C or lower. 

Also, if the drying temperature is relatively high such as approximately 200°C, the drying 
time can be shortened. 

In this manner, the drying time also depends on the drying temperature, etc. In general, 
the transport time within the dryer is within the range of 4-10 min, preferably 6-9 min. The 
drying method can be a continuous drying process or also a batch drying process. 

Through the aforementioned processes, the water absorbent composite is obtained. This 
water absorbent composite is used, for instance, for the manufacture of non-woven cloth. 

First of all, the laminate in the form of tape with a coated cross-linked substance is 
formed into yarn in an open-mesh configuration by means of split rolls, etc. The yarn in an open- 
mesh configuration or composite fiber unit with coated cross-linked product is turned into short 
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fiber by means of combing rolls, etc. This short fiber is sucked and deposited on a screen net by 
means of a vacuum to form a web. When this web is passed over heating rolls, etc. for 
thermo-compression bonding, non-woven cloth in sheet form can be obtained. This non-woven 
cloth has good water-absorbent characteristics, elasticity and mechanical strength, and is suitable, 
for instance, for various types of water-repellent material for construction and water holding 
sheets for farming and gardening. 

Application examples 

Next, the present invention will be explained in more detail in reference to application 
examples and comparative examples. 

The increase in water absorption of the obtained water absorbent composite was 
measured as follows: 150 mL of distilled water was passed through lg of water absorbent 
composite for five min, and after that, it was poured onto 2 mm mesh gauze and JK wiper 150-S 
(tissue paper), and drained for 10 min. The quantity of water that flowed out was obtained and 
the following equation was used for evaluation: 

Increase in water absorption = {Initial quantity of water (cc)-Quantity of water that flowed out 
(cc)} /Weight of the sample (g) 

Application Example 1 

After preparing a three-layer composite film according to the following composition and 
conditions, this film was slit as indicated below and drawn over heating rolls, and then it was 
split with split rolls to obtain yarn in an open-mesh configuration. 
Outermost layer 

Diameter of screw: 40 mm(|> 

Temperature of cylinder: Ci = 170°C 

C 2 = 190°C 

C 3 = 200°C 

L-LDPE (straight-chain low density polyethylene, density 0.920 g/cm 3 , 
MFR 3.0 g/10 min, melting point 120°C) base ER resin (maleic acid anhydride graft percentage 
0.35 wt%, melting point 122°C) was melted and extruded. 
Middle layer 

Diameter of screw: 65 mm<|) 

Temperature of cylinder: Ci = 180°C ' 

C 2 = 200°C 

C 3 = 210°C 
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PP (crystalline polypropylene, density 0.90 g/cm 3 , MFR 3.0 g/10 min, melting point 
160°C) was melted and extruded. 

Innermost layer 

Diameter of screw: 40 mm(j) 

The other conditions are the same as those for the outermost layer. 

With dye-lip of 1 .2 mm and transfer speed of 3 1 .5 m/min, a three-layer composite film 
with thickness of ER resin layer (20 |i)/PP layer (10|i)/ER resin layer (20 \i) was transferred, 
then, the film was slit to tape width of 40 mm, drawn (3012 denier) in the vertical direction at the 
drawing roll temperature of 103°C and drawing magnification of 5 times, and then opened to the 
split width of 0.07 mm using split rolls. The yarn in an open-mesh configuration was 3012 
denier. 

Figure 2 illustrates a type diagram of the cross-sectional structure. It-is a composite 
structure comprising the ER resin layer (3), the PP layer (2) and the ER resin layer (3). 

Onto the obtained yarn in an open-mesh configuration, water-soluble resin powder was 
fused using the device illustrated in Figure 1 , and then this was cross-linked. 

That is, the yarn in an open-mesh configuration (1) was first fed into the charged coating 
machine (electrostatic powder coating machine, made by Nihon Lansburg KK, 721 AP unit) (5). 
This charged coating machine (5) is equipped with a coating tank (6), gun (7) and storage tank 

(8) for water-soluble resin powder, and has a function of charging the water-soluble resin powder 
by means of corona discharge and spraying this powder onto the yarn in an open-mesh 
configuration (1) by means of compressed air. 

This charged coating machine (5) is operated under the conditions of gun generating 
voltage of 70 kV and air rate of 10 Nm 3 /h, and sodium polyacrylate powder with mean particle 
diameter of approximately 50 p. was sprayed from the gun (7) onto the yarn in an open-mesh 
configuration (1) as water-soluble resin powder. 

The traveling speed of yarn in an open-mesh configuration (1) was set to 3 m/min. In this 
operation, the surface of ER resin layer of the yarn in an open-mesh configuration (1) was coated 
with sodium polyacrylate powder. The quantity of coating was 45 wt%. Next, the yarn in an 
open-mesh configuration (T) with the aforementioned coated powder was fed into a heating unit 

(9) with circulating heated air of 130°C. By this operation, the surface of ER resin layer is metled, 
so that here, the sodium polyacrylate powder is more strongly fused. 

Then, the yarn in an open-mesh configuration (1") with fused sodium polyacrylate 
powder was fed into the cross-linking unit (10), where ethylene glycol diglycygil ether solution 
with concentration of 0.01 wt% was lubricated onto the yarn in an open-mesh configuration (1") 
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while maintaining a 1 rpm rate of rotation of the lubricating roll (11). The lubrication quantity 
was set to 0.01 wt% compared to the weight of the sodium polyacrylate. 

This cross-linked yarn in an open-mesh configuration (1'") was then fed into a dryer 12 at 
the temperature of 200°C, where it traveled in a zigzag pattern for 8 min between the rolls 13 — 
and was dried, and finally was rewound onto the bobbin (14). 

Figure 3 illustrates a type diagram of the cross-sectional structure of the obtained water 
absorbent composite. On the surface of the ER resin layer (3), the cross-linked substance (4) is 
evenly coated, as confirmed by observation with an electron microscope. The characteristics of 
the water absorbent composite are displayed in Table 1 . 

Application Example 2 

Water absorbent composite was manufactured in the same manner as Application 
Example 1 except the air rate of the charged coating machine was set to 5 Nm 3 /h and the quantity 
of coating of sodium polyacrylate was 20 wt%. The characteristics are displayed in Table 1. 

Application Example 3 

Side-by-side two-layer composite fiber unit was spun according to the following 
composition and conditions. 
Side 1 

Diameter, of screw: 40 mm<|) 

Temperature of cylinder: C\ = 170°C 

C 2 = 240°C 

C 3 = 230°C 

L-LDPE (straight-chain low density polyethylene, density 0.918 g/cm 3 , 
MFR 9.0 g/10 min, melting point 120°C) base ER resin (maleic acid anhydride graft percentage 
0.35 wt%, melting point 122°C) 
Side 2 

Diameter of screw: 40 mm<}> 

Temperature of cylinder: Ci = 180°C 

C 2 = 240°C 

C 3 = 270°C 

PP (crystalline polypropylene, density 0.90 g/cm 3 , MFR 10 g/10 min, melting point 

162°C) 

The ER resin and PP were composite spun with draft 100 from a nozzle with pore 
diameter of 1.0 mm<j>. The ratio of ER resin and PP was 50 to 50 (weight ratio). Then, they were 
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drawn at the drawing roll temperature of 130°C and drawing magnification of 2 times to obtain 
composite fiber unit with a fineness of 3020 denier/60 pieces. 

This composite fiber unit was fed into the device illustrated in Figure 1, and except for 
the fact that the quantity of coating of sodium polyacrylate powder was 35 wt%, the water 
absorbent composite was obtained in the same manner as Application Example 1 . The 
characteristics are displayed in Table 1 . 

Table 1 



* Quantity of of coated sodium polyacrylate 

** Quantity of added ethylene glycol diglycygil ether 
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Item 


2 


Charged coating 


3 


Heated air temperature (°C) 


4 


PAS quantity of fusion (wt%) 


5 


Quantity of added EGDGE (wt%) 


6 


Drying temperature (°C) 


7 


Drying time (min) 


8 


Fineness of water absorbent composite (denier) 


9 


Increase in water absorption (times) 


10 


State of surface layer after charged coating 


11 


Application example 


12 


Gun generating voltage (kV) 


13 


Air rate (Nm 3 /h) 


14 


Powder is coated evenly 
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Effect of the invention 

As mentioned earlier, the water absorbent composite manufactured according to the 
metliod of the present invention not only has better water absorption effect and tensile strength 
than the prior art, but the handling is also easier compared to impregnated fiber units. Besides, 
coating of cross-linked substance of water-soluble resin can be made uniform with a simple 
means, thus the invention has advantages such as reducing the waste of water-soluble resin at the 
time of manufacture, thereby cost reduction can be expected. 

Therefore, this water absorbent composite not only is extremely useful as waterproof 
coating material for conductive cables but also has important applications as water-holding 
sheets for farming and gardening, water-repelling material for construction, various industrial 
dehydrating materials, sanitary material, etc. 

Brief description of the figures 

Figure 1 is a flow chart which is adopted in an application example of the present 
invention. Figure 2 is a type diagram of horizontal cross-section of the yarn in an open-mesh 
configuration used in the same application example. Figure 3 is a type diagram of horizontal 
cross section of water absorbent composite obtained by the same application example. 
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